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** •* 4.4 **inut« half-life, rud a> >bles tha -si n» =t with 
certainty of thia aativity to . laniv 79 • Ao ia’ie-t •« 
af « wank < nut a activity van al*o observed w an elenuet 

w»e b«^b>rd*d with 17,^ A .ev. ga— r JUt on. 

ha b<*-«u -xm nt of elen'uet with 17. ev. f r-u - 

*t on produced t 1 a 1 "X»#ric pair, elan’ - 1 wvi <1* ua 

* 1, for which tha half-1 vaa ware *wj« "jred as hi .0 wutc j 

• i-t ▼• # 0 '""tea, res. act vely, • nd tar tio rf Y,i 

ct on «f t a . <nuta twjt’vty to tha £0.0 in" to 
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he oa«tble ..r-8ence of a 10 ulimite ctivity r©’ 1 (if 
fr»* t?*a b 1 -* r<i— nt -’f »r^n m 7o with alph parti cl- * id 
fi-lan'* ua with rad 3 at 1 on v*a ueted. 

'2 • ’nuta poaitr n et vity • n t ol - irvad a* 
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1 *> — 1 

Many investigators hrvve stuiied and reported on v ricua 
isotopes in the rsenlc and ^eleniiu* region. A portion of 
an isotopic chert, given as .'ignr 1, shows the general 
statu of this re 'icn, he availability of electrc’nagnet- 
ically enriched stable isotopes froia the Atoaic ihor ; %y 
C* mission. Oak :Udge, Tennessee, together with the increased 
energy available from the Ohio Plate University oyclotron 
due to recent modifications, made it appear that Additional 
information might well be obtained to nurment the knowledge 
of this region. Accordingly, investigations were ndart^kon 
c nee mod primarily with the radioactive isotopes eleni/ai 79, 
: eleniua Cl*, Selenium 81, Ars nle 7- and rsenic 70. 

or the information of other investigators in th*s 
field, tiiers is given in Appendix I a summary of sr e 
results arising from bonb'Tcbaenta of Bromine. Those resalts 
were not correlated due to a lack of ti e to pursue this 
work. 
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were b Varied in the Ohio t te University 
40 a cyclotron *giich has a proton be-* energy of about 7.4 ev. 
at a frequency of 1 .5 mar acyolee. 

Activities worn followed with » . en b-vin .ov countin 
tubes in three types of counting arr m s»ents* 

a. Counting .'ate eter, type 1^)0 , vi th .u at ex* lint 
magus Feeoraer. The counting tube, -ith . 3. 
ag/c* 2 window, was housed in a se-*i-closed co nting 
chamber cowpose * of 3" lead in ota. 

b. "Positron Counter *. This arrarvre^ent, by tue use of 

a variable magnetic field, provided f re- 

counting separately the positively mu neg tively 
charged emis ions, ither •• racer ab ?4 tcler 

or a Berkeley 20 0 Beci—1 u c xcr w r. uo or co. nt- 
ing. G.~. tube j with f. 0, £.0-, « r 1.4' \ig/c 
win owe wore *»ed. 

c. Counting t<-n;, -*ith a le* loot sc- i-endoeed 

counting d» tber. i thei x* cer ab 4 c 1* r r 

a Berkeley r eciiaal c ler *- s us- for c unt- 
ing. G. tubes with fc.Ob or 1.8 ^g/c- end 

windows we e used. 

•nergiea were deter > ned by oboe rv . • ac .■’vitie.- tnrough 
Aluwinua or Lead bsorbers, n deter ning visual range 
end points. 
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3 see! on fie. sta, ' 3 , i arker^ g vo the b&lf-life •• i 

eleir urn 79 as ,‘otlL ye ra, ec lying with neg<tron e* ••ion 

of .10 ev. «ner,': 1 no gm* •». rkHatVonj Clenvlen' n*” 

c leui tef^ lower lizo fc 'f 7x1 ^ years f r the h aj f . 7 * f g 
provided the d«c >y e-er, j v * renter th<.n SOi.ev.; .nd 
Katccff give tie ne tr n e as bout 0*1 0 v„ 

Gesvind, ln4e* xaA T«s raes^, while expert aentelly deter- 

aining the Bassos of et-ble ol»nium by e.-ec truster «y -i^re« 
Ton e of CCSe rotat *n lJ/v^s, concluded tb«t an 4 >cr lisit 

of one p*rt in 10, O' 0 ■ ' .t ba set for the natural -Trend t- icq 

of elenlua 79. 

’1 crsfeli and thi«r® r rted a balf-li e of l . 

1 inutea obt *ne* f r ^ an, o reaction -U • e(i.,f 

reaction, with ne«retr->n cohesion of &0 ± 10 ev. e-ergy. 

1 *-*rsfeld *»' j©rr 6 rep^r te * t> • 3.V winute •«« t ? vi ty vs 
being in the ^slci^iai fr cti n as obtained fr t e r(n,j 

reaction using both slow i»d - jjit neutron-. .s*r«J or r.l- 

,tive intensities >f t nute und 17 -inuU .s*eni 1 * 

activities also ,.r nee , t n*y » :nod t , nutc 
ctivity to selenium Tv . 

It ie to be note, 1 th-t the a*- , n.- nt of u;i . nute 
ctivity to ~el-ni--» 79 * by j let isrsf-ld .joJ err i« still 
**yei. to question. ’T’e e(n,f a r* ct on # ul / ^llo. 
ssir-‘ *nt to oeleni , 7T # 78, 7>, 1, - r l 3. Ihe -e(n,^n) 

e re cti on voul »llow eleniirt 7 , 70, 70, 77, 7*: or Cl. 
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Since the radiation observed west negatively cb-rred, t • 
assignment could be elenium 77, 79 or 81. The r(n,p) '-m 
reaction allows final assignment to elenium 79 or 81* 

In order to determine the assignment as clai^-d, to 
Selenium 79, a series of bombardments of electromsgnetically 
enriched Ge^O,, with alpha particles was undert<Jeeu. 
Naturally occuring Ge 76 has a relative abund'ince of 7*67^. 
The enriched Ge 7 ®Og has the following composition: 



Ge ; .ass 


Abundance 


Tjspuri ties 


70 


~4.1L 


Su less 0.004,^ 


72 


5.3 


Fe lees 0.004, 


73 


1.6 


-g less 1 .00 * 


74 


9.7 


i less 0.004 


7G 


79.3 





The following types cf bombardments were undertaken: 

a. One minute bomb rdment in an Aliaainum target holder 
using an external probe. Counting, in the Counting 
Stand. The only activity obe rved was a 70 second 
half-life, presumably by a ^ 4 (<X,n) 17 reaction from 
Nitrogen entrapped in the sample. 

b. Five minute b -bardnent in an Alumln a target holder. 
Counting, in the Counting tand. A series of activ- 
ities were found, the principal cno being 2. 5 
minute activity from the ^l^ 7 (flC,n)l^ reaction which 
masked activities of a similar h*lf-liie. 

c. Ten minute bombardments in » Copper t-rge;, holder. 

The ositron Counter with a I.h ag/ca* window 
tube was used nd the geometry was such as to give 
semicircular air path of 4.4 cm fr«* t-.e a ’le to 
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the contcr-line of the », . tube. l *• r es ef fr >r b' - 
bardoents with enriehed Ge 7S 0 2 \ud one bo ibarti . * r t with 
Hilger 0c0 2 were made, fro which a negatively charg'd 
emission of about a 4 iinute hulf-lif a w&s baerved. ov- 
ever, strong positron activities, from the Cu G ^(«, n)G- 68 -nd 
Cu & * (ar t n)Ga u reactions, produced considerable scattering 
when no magnetic field v s used, so that the electro • ■ :notic 
radiation decoy curve appeared to have a higher -etvity than 
that for the negatron emission plus electro <rnet*c ratiatioiv 
as shown in Figure 3. Cince this is clearly imp' - >ible, the 
electromagnetic radiation decay curve w»a correct'd f rr 
scattering by the ratio indicated between the two r^a’dual 
curves* 

The activity from one b* vbartL-ont of enriched Ge^G; 
was followed on the Counting tend using a 1.33 «ar/c re- 
wind ov O.H. tube. 

Results of the six bombardments gave activities 
follows j 

a. From ‘ot.l Be cay, 1 iguro 2: 9.4 hours (Cu^^Cctjn) Ga 6 ^, 

1,13 hours (Cu^^(e,«)C-a^^) • .7 invites. *' e 9.4 

and 1.13 h?mr ctivities considered t' geti -r 
appeared aa a 95 minute reaidu&l to the .7 f nute 
activity. .*.» aluminum absorption upprexia ^V>ly 
checked the 4.1 *vev. energy cf the 9.4 hour activity. 

b. Froa Mlger Germanium: Ths neutron eads-ion w *s 

very weak, but appeared to b* -b ut 3.5 minutes on 
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a 10G minute residual* 'tie electromagnetic rc-J- 
i at ion vue 9,2 minute on a 108 m' nute residual. 
The positron activity was a 107 minute residual, 

c» Proa the balance of the to asbardmente, of which 
Figure 3 is an example, t e following activities 
wsre obtained; 



Pef*atrcn 


L.JLee tree ague tie 


oai tron 


4,0 and 95 n. 


11 and 95 ..iin* 


OG .Iin, 


4,7 and 101 JLn. 


9,1 and 107 .iin. 


80 iin. 


4,4 and 1*1 .In. 


8,6 and 124 J.n, 




4,4 and 106 in. 


9,0 and 97 Iin, 


15 .an. 
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n Isomeric pair has long been known at t »e « n urn 
isotope of mass 79 or 81, reported with half-lives of 57 
minutes 7 * j»d 19 minutes 9 } r S«5 .inn tea and 13*6 miimteW 9 ; 

«r» e 

59 minutes nd 17 minutes*"; and 18 -inutes . L^ngxidorf nd 

ft 

Segre , using the Szllrd -Chalmers cr-emi-c*! method for ep- 
aration of nucle r isomers, showed that th- long-lived 
activity deciyed into the shorter 'ctivity. They 'Iso deter- 
mined the energy of the longer act'vity as ^8 . ev. 
radiation nd that of the eh'’rt**r • o^atr^a amission of 
1.5 Her. with me usm* radiation, <*ergetrom -mJ 8mUs^\ 
using elec tromagne tie eep r>ticm and a beta- «^eotrometer, 
determined the mass assignment •«* <vlenium 81. 

Both® and Cento* r*% using the 17.t dev foment radiation 
from Lithium for a c^»( <T, n) rs-ctios, xe, orte** t •• 

Yield of 17 ,J.nut« ctivity - 3 fro** <ne h ur irradiation. 
Yield of £>i inute activity ” 5 

Baldwin and . och^, using the x-r** !i*t n from a bet tron t 

determine thresh 'L* for ( f,n) re ction , , *ve a c rvo s'^ow 

ing the rate of production -*f >7 -inute elen*'us to 17 «inute 

Selenium as a fu r ction of x-r-y i** ' f ergy. From th”s 

curve, the ratio t 17.2 ±»ev« is ab ut 0.51. It is to he 

noted that while the d ta is Tiven -* a function of peek 

energy, the energy ctu«*lly use;* w« • the inte""rat<rd energy 

over the entire x-ray epectrum inv«lv»d. 

Butement**, using 23 :~ev, x-r«ys fron a synchrotron to 

determine ( f,m) -nd ( (T,v) r m am ti rf ne , irradiated ^lenium f r 

12 
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ja isomeric pair has 1 >ug been known at t »e ei* n im 

isotope of aass 79 or 81, reported with half -lives cf 57 

mi»ute* 7 »®» 9 *»d 19 minutes 9 ; 56 « 5 minutes and 15*6 minutes' 0 ; 

5 

59 minutes nd 17 minutes"; and 18 ’inutes • L-ngedorf nd 
Segre , using the S.il rd -Chalmers chemic 1 method for ep- 
aration of nucle r isomers, showed that the long-liv*d 
activity decayed into the shorter ctivity. They '‘Iso deter- 
mined the energy of the 1 nger »ctivity »s *8 l ev. 
radiation nd that of t>. - sh^rt* r s nag*trcn emission of 
1.5 .lev* with no fMsa* r«4i*tio«. Bergstrom nd TiuJLin 11 , 
using elec tromagne tie «ep*r»ticn and a beta-spectrometer, 
determined the o *es ►'»•» ,ignm < ’ t as <L»elenlum 81* 

Bo the and Centner 1 ' , using the 17.2 .lev gSMK radUtion 
from Lithium for a >e(f,n) • reaction, reported t •. 

yield rf 17 it nuts activity E 5 from one h ur irraaiatiwu 
Vi eld of 57 minute «ct f vity 

Baldwin and * och 13 , using the x-raiiat*oa from a bet- tron t 

determine thrcshol-l • far (f,n) reactions, gave a c rve • -v 

ing the rate of producti n of 57 minute elenlum t 17 dnuto 

Selenium ae a furction cf x-r*-*y j»©«- >nergy. Vrom this 

curve, the ratio t 17.2 .iev. is shut 0*51. It is to be 

notsd that while the d^ta is given * a functi n cf peak 

energy, the en* rgy ^ctu'*lly use w*»o the lnte rat* d energy 

over the entire x-ray spectrum inv^lv^d. 

Buteaent 14 , using 25 Ilev. x-rtys fre • synchro tren to 

determine ( t,m) nd (<T,p) reaetimas, irr»di-ted L« lenium f r 

12 
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one hour nd found in the jr^enic r etien, aft-r ' min- 
ute cheiaicaX uey rat 1 on, a 9 rrute activity which he -ttrib- 
uted to Arseni e 79 ' with neg^tron ec y int** w 79, 

who-e half life would be either v- ry short r very long. 

Vender Haack, DeVrieo and - ton^, V>ib-r-<*d Lelen 1 vaa with 
£6,5 Kev. deuterone an with f*»t i atr n«.^n in to th ca es 
©b erved a 10 ainute ct vity with neg**tron emiueion of 
about 2*1 -dev. which they assigned to /*r>«ale 7 • 

In order to c~eck for the production of weenie 79 nd 
aeniua 79, Hilger pov ered ^lenlua wao irr >iated f r 00 
minutes with 17.2 Lev. g— relation, produced by to’*' - 
barding Lithium with ,roto . copper tar et holder w*. used, 
and the Jelenium e sple v wr*K ed in a 0.004* C« urn foil 
during boabar *nt to -revent -activation by slew neutronu. 

The first boabardrwat w 1 made using full -over aid the nec ni 
bombardment with 2/3 pewer. »’rom each basb*rdment two 
e.'. spies were re -*rs ' *»• *- *< wetlvat*d - tsri » 

. otivity f is • im>le 1 - on Un Gounttng -tot# 

Keter and the ntser with t->e ‘ositron Counter, ■»*11 f f ur 
seoplos shoved etr g ■ .0 winute uxi * .0 nut* Activities 

ind a very weuk re^idu^J. **f -to ut 6 h*ur h*lf**li * 
the Joeitron Counter, the»e ctivitieo wero det'ra ned to be 
negntren etsleal on. 7w e "• i le* indie ted • > -^jibl** ^ n*- 
ute activity* One ~ "le indie ted a rM * i^n *€ 10 
minute h-lf-life. 

Scattering * r, e evfdenced when ctiv r ties were t^i en 
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without the aftraetle field as shown b. electro r,etlc n - 
i< tion activities jvg ter than po*itrcn plus elec tromagne tic 
activities* Ti» latter activities were, therefore, used for 
the sample backgr un • 

.ctivities observe • >ire s follows t 
a* Counting Into -etor (total decay)? 

(1) 59*0 aainut>- - an *0 mi nut o a 

(?) 6*05 hours, 59*0 minutes 'id ^0*0 minutes 

h# (1) Bg.tr'- ma f ,0 h- urs, 59*0 minutes, 20*0 

minutes an 4*0 minutes* 

( n ) J er tr^iJu of *0- hours, 5 .0 minutes, an* 

20*0 minute* 

Gamma ruJiutiom of 10 m : nutss* 

Figures 4 and 5 are typical decay curves* 

In order to c^lcul te the relative production rate of 

the isomeric pair, oslenlum >!• and eleuiisn 81, tjo prcbl- s 
>>ust b# solved top* Cher, i*e*, aront--eught' r - reduction 
and Parent- Daughter ac ■* 

If ' j and arc the mu*ber<* of radio ctive t • s of 
parent and daughter, re actively, present t *ny ti** , t» 0 , 
during ’b^-bardpaent; kj ;nd k< are the rot cctive r-tes of 
(V, n) production cf parent md den# terj t^ is the time of 
decoy, st -rting fre ti*s * :*• of bombard - at; and ■£ an 
re the numbers of r ‘o ctive -t - * of p-rent 1 it d««i. ter 
present at time t d = 0 aa<! tis* tj, z , the fallowing 
solution is g'vsni 
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a. Parent-Daughter Production: 



1, Parent Production: 
Solution: 




2 . 



Daughter Production: ^ 

Solution: Ax. N\ ~ k, [i-e b 



•t A, Al. ~ A x, N \ 



+ A*_ (e-^ Vb -c- A,U )] + K(,-e Uk ) 

Av-A, J 



b. Parent- Daughter Decay: 

1. Parent Decay: 5 - A. N. 

Solution: A , N, - A ,N,°e'^^ d 

2, Daughter Decay: --t- - A. M. - A fc Nx 

d <d , 

Solution: At.Ni - A,M°>u e'*'^ + (N'K - A» N.*At ) e' Al j 



Since no 59 minute gamma radiation was observed, the 
total activity would be from the daughter only: 

A-. A.N. * A.V^" f /i;e- u ' 

The observed activity - C z C? r 

where: The initial observed activity with decay constant, A., 
is: C,° «C A/ s cA.A/, # Av 

The initial observed activity with decay constant, A», 

is: C* * c. Al , c ( ^A l - AJ^K) 

A v ~ A i 

Then, from (a) and (b) above, at time r T and s 0: 

k, r . Au_ • (l-e~ A ‘ T ) •» A, _ 

k, c. B A*-*- ( i - c - T ) A*- A. 



The four samples gave ratios of production, k^ to kg as 
0.59, 0.57, 0.73 and 0.67 with an average of 0.64. 
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Tin ajtkr bckbahd: 



':c. « ine 1G , 
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>nd reported, «T^iir t^re, a r— > i Motive c- n s cl 4 x- " 
iec 7inc «1th •• oaij lieu a* s x2**-l t fce 

Arwcoic ?' teb flth > nro <■*!- •? -a . c, 7 . -:*** • 

half -life to etahl^ v '■sx. 70, 



lu -n attenpt V* .sfcwol * .* . :n_f -ot’ v* t> fr* 

reerlc TO, t •* -r*- t> .it., »•* >ir, u i\ 

**» us.rv --Jerr- xj< >i 7 '. »ji .a u*jtr-: . .. ti cully ,j 

frtsa 20* V ,1 , ?. f«ilr , 



f * 






7* 

7 

7 A 

76 



r*»pw *f 




1,1 

• ■ 
!• 



^ 1; r i * | » 

UT ! ~ 

u •. 

.. • 

• ■' 

. 



rv*i, xi 1 tre 



act’vity v j fr.li<**o. J'er < - t «? . a*, it run ... t* 

fell/»/lnf -«t‘v t •* - ) 

• 0/ tmn of 7 V h p* x.lf-ii , rowdily 1,1 c*j< 

vr^n'c 7- fra*, a mat' n* 

h* -l«ctr« -«r - tic r«*. > .t’.otHj f 7 : .»r, . -r « 

iih»'Mt 1 '"-ir j r - l ! " 3 , 

c* -«itr c of i . Mr 1 J •», We*# # 

• herxr unt’vlly pr*1»< My 1. 7 h^ir Lc*»;r ‘.am 



/rnuuoeO by *r~* r ' 
a< ' r t*.r & .ir- • f*. 
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rot>n« of ab ,5 av. were used for oiv boab^r^ieHt. 
The ctitity of tie *«»la was followed with the Counting Hate 
»ter # using a 5.8 Bff/ea G. tub* for 31 days, and with the 

Positron Counter, uo ng a 1.4 ng/ca 2 G.-I. tube, for 7 days. 

8 aluaSnua and 8 lead baorptions were taken on the Counting 
tand, using a 1.8' ag/ca 2 g. . tube, during the first three 
1 y»*. he following results were obt ined: 
o. Total becay, see figure 6, j 

17.5 bey half-life, C 0 » 350 epM, Probably ^senic 74. 

£# ' 3 ^ h3lf “ life » G o* 1920 cp*a. Probably Arsenic 71. 
1 bay h 1 -Ife, C 0 s 12,300 cp«. 'robably either 
Arsenic 77 or -rseeic 76. 

1.87 our hoi -life, C 0 I 4130 cp». rob bly 'lourlne 
10 iron tr.e act on of protons on Osyy on. 

43 Unute b*lf-life, 0 o « 20,0 '0 cpa. Thio could b 
the 38 n mite itinc 03 activity produced from 
the Copper i* purity. 

b. i roa the ooitron Counter* 

egatro ns with an ln-ilc>tad 30 1 our half-life oing 
into longer period after 5 days. Probably 
1.1P J >*reenic 76 nd 17. j D«y .rsenic 74. 
x.lectroaagnetic Radiations of about 2 Houro, 1 xfey, 

2 ^ey* and 1 nger period half-lives. 

Positrons with fc. If-livea of 47 .inutes, 2.89 ours, 

^9 ours, - nd a longer period. activity 
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from the a -'pis v- v< ry sti'ong, and * grosi 
Positron ctivity of 1600 counts i : er second vae 
recorded at 42 minutes after borafoardaent ended* 
The G.a. tube used was indicated try the manu- 
facture,' t " .-Te a resolving tirse of 200 s'ero- 
eeconds. jjaouming uniformly spaced counts, it 
w-s computed that 32 of the counts would be 
lost at the 1600 cps rate and 20 at the 100' 
eps r*te. I view of these 10S3 3, the positron 
aotivities are probably due to Line 63 (38 *JLni 
•’lemrine 10 (1*87 Hours), arsenic 71 (2*08 Deys) 
and Ion er rsenic periods* 

o* biorptions* The first Aluminum cbsorptloa was token 
at 1 hour after th« end of bombardment nd the 
last at 72 hours. 11 -howed a : roxi-^tely the 
s uae end point of 2*7 v. and the Gate h*lf~ 
thicknews of 49G5 mg/ca which w- uld indicate 
electro**, tic r; Jiofon of »bout 0*15 .*ev. 

The first le *-d bacr: t ' on was token at one hour 
aft’T t o en of bombard <ent and the last t 81 
hours. *J.l «’ wed approx! i tely the a * h 1£- 
thickn of 6.4 gn/csr which would in Jl cate 
electron vn t c r iiat’OB of ab ut 0.69 sv* 
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The boab-r' »nt of Ctrmi.v 7o with 3X ev. l|.h 
particles produces _ nog tron esiseion, observed oj a 4*4 
anute h®lf-life, vdiich, in view of the previous work by 
1 rarsersfold arid th tar 5 tad i laarierof eld and ’ler enables 
the usaigment with certainty of this activity to eleniuas 
79 . 

fbe beabertaewt of 'leniiai with 17.2 .tev. g^,— radi- 
ation produced en ini! option of a weak 4 J.n-te negntren 
•ct'vity which ie ®ost prob.bly Caleniiw 79 , pro- ced by 
the L . {/, n) Ae re *c ti on. 

xhe bombir^ e tuniuBi 76 with alptv p*rtiel *3 

produced in total deeay an observed 9.7 r nute activity* over 
• 70 ainute period, but no observed shorter-lived acfc vity. 

■a t ie - ositren Counter, »o ne? - tron ctivCty longer th**r toe 
4 vinute per r od wj ba^nrodj however, an electro * -g^oti c 
radiation of about 10 "n-ite b*lf-lifs was observed from all 
alpha b ^ibaro a»nto of 3*r*anivsN 7^ .nd fro 1 one b caber fi^o ut 
of Leleniua with r- =>t >c. v>£nco, however, th s 19 

linute otlritf was cb«> rv« f&r nly about 4 half-life 
periods, it C'mlu poe ibly be a scat taring phencmen-n. The 
presence of a 1 nute activity is possible* but not c n~ 
elusive, fr'vt the*e results. 

The bo*eb*tr , )' r of eleniu- with 17. cv. a aa jr-Ji- 
aticn pro ice t**e ieoaacric poir, elenium Cl and Jeleniuw 



f2 



yi rii 






61, for 'which the lf-live * wo w-mr as ; nute. 

**nd 20.0 'nutea, res <ei*vel 7 , nd the r«tio of {Y t t 
production of the *<0 - *nute activity t- • V a ?0. nu • 
activity vae compute- • '* in agree. »nt dth t e 

0.51 observed by V.iuw n * 0 . he shorter re 1 " o*< 

revioucly reports' n the literature for selenium 81 
mi *ht nve been due to t reserc € »a«ll f 

minute Celeniur* ?v , 

A ‘2 Kinute posit.- -n ct'vity v* * not ob'erv-*- i e 
result of b< ab-rdi»vr -ler ai' '' n xide with 6 ev. *r 7.5 
Tev. rotona. ft i« c^n t>»« of^re, either th t the 

production of tMe •»ctivitv v * t°f > r. l to bo obs rvr , r 
that the threefold I>r t-*> re:‘«tit.-n ia »bove tho enerr 
av il ble fr tec clotr *n. 
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a* -'^Li : : 



Codiuas Er Hide was bombarded with protons for 40 . nutss 
in an Aluminum targe t holder, after which the a -,le wan 
dissolved with water in a closed evacuated system und the 
gas (Krypton) released, w s collected in an evacuated flank 
and then brought to atmospheric pressure* The activity in 
the flask was counted through a 0*00030" Aitusl ram foil window 
with the Counting *:ate ietar. One activity only, of 2*67 
Hour half-life was observed as shown in i’igure 7. ;e 
energy, by JLuxlnua bsorption end point was gra.ter than 0*6 
ov. 



^C rrV I7I_h 

Oliver Ercmi'ie‘ \ electr* - *neticeJLly enriched to 9 *bl 
Bromine 61, van placed in a silver target holder and bombard- 
ed for 1 minute, 2 Minutes and 1 hour* The ctivities were 
followed with the o' itron Counter and with the ounting i te 
* e ter. Alum! nun D3orption* were taken on the Counting ^t:-nd* 
On the Counting Pi?te leter fr*- 1 h< ur b >b r' w.t, ctivit- 
iee with h«tlf-l'ves as follows wero ob^erv^ds °« - s nye, 6*7 
II our 8 (probably Cj w m 107), 3 urs (probably ry:* t^n 79), 
and 66 inuteo. Cn th- os itron Counter r am 1 Jinute 
bonhardnent ctivit ea with h If- lives of 7*5 Sours, 1«* 

•Inutes end 3 inutes were observed for positrons *nd bout 
4 minutes for neg trons. 

25 































. 
















<■ 


















































* 




TIMS AFTER BOMBARDMENT (H00R8) 
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ium and arsenic isotopes. 
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